The concept of heredity has changed a lot and is not simply a matter of scientific debates. Indeed, this book takes us through Greek philosophy, medieval religion, animal and plant breeding, slavery, eugenics, and genetics. Obviously, the perception of heredity has strongly impacted the way our societies address human differences; or is it the other way around?
For a long time, humans had the intuition that physical traits were connected to their environment. The antique theory of pangenesis hypothesized that human traits were transmitted to the offspring from the different body parts or fluids of the parents but could also be affected by the living conditions of the parents, and even by their thoughts during procreation. Centuries later, preformationist theories emerged and predicted that tiny humans preexisted inside the reproductive organs of the parents, leading to animated debates between "ovists" and "spermatists" to determine whether males or females were the carrier of the miniature unborn child. Others hypothesized the existence of a physical force inherent to all living organisms, which, similarly to the gravitation law of Newton in physics, would lead to the formation of the different organs of the fetus though gyration and accretion of the different fluids. Later on, the naturalists of the 18th and 19th centuries resurrected the Greek pangenesis theory, including the inheritance of the characters acquired during life. The transmission of acquired traits became the new central paradigm of heredity in biology and was the basis of Lamarck's first theory of evolution, and even Charles Darwin adhered to this view and proposed a "gemmule" theory, where the different parts of the body were thought to produce tiny particles that will agglomerate into the future child.
The progressive shift from a "soft" to a "hard" heredity has been key in biology and the colonial period of the 19th century has had a strong impact on this transition. Plants, cattle, and humans were moved from different parts of the world, and, as generations passed, these organisms remained the same and did not embrace a new form after living in new conditions. Perhaps more impactful was the accumulation of evidence from breeders that plants and cattle can be bred into highly predictable forms. If the environment was modifying organisms' traits, it would do so at a much slower rate than originally predicted. The decisive shift was introduced by a modest monk growing peas in Hungary, Gregor Mendel, but Mendel's laws of genetics only attained recognition after being independently rediscovered by several scientists in the early 20th century. It was now clear that heredity was guided by the transmission of something and that the environment had nothing-or very littleto do with that. The next question was naturally to understand what the stuff of heredity was and 50 years later, this stuff was identified as DNA.
From the perspective of an evolutionary biologist, the implication of heredity in the origin of a theory of evolution is particularly interesting. The views on heredity held by naturalists have been key in the development of an evolutionary theory. For centuries, the dominance of pangenesis with acquired characters was a great obstacle to the emergence of a mature theory of evolution. As summarized by the French biologist Georges-Louis Leclerc, comte de Buffon, donkeys are simply a sort of degenerated horse due to prolonged exposure to suboptimal living conditions (Buffon 1753; Bourdieux 1960) . It was believed that donkeys, if raised in ideal conditions, would revert back to their horse form over several generations. If animals and plants present high phenotypic plasticity in response to their environment, there is no room for a theory of evolution (Gouyon et al. 1997 ). This contrasts with the archetypical view that the theory of evolution had to fight religious bigotry to impose itself. In fact, the dominant paradigm of plastic heredity was probably its biggest obstacle.
One of the most captivating points of the book is that the different notions of heredity closely reflected the dominant cultural background of their time. Although pangenesis involved the transmission of traits from both parents, women were first considered as a mere fertile field for the male seed. Similarly, the predominance of white European nations in the colonial era led to the conclusion that indigenous peoples were "subhuman" populations because they were living in suboptimal conditions, whereas the temperate climate of Europe was ideal for the development of the most "perfect" traits. The frontier between these pseudoscientific facts and an ad hoc justification of colonial practices was very blurry. Indeed, this hierarchal vision of human races conveniently justified the practice of slavery and other atrocities committed by colonialists. Concepts changed, but no thanks to the evolution of the concept of heredity. Rather, economic and political revolutions forced colonial empires to evolve in order to survive. When the racial theory lost momentum and things started to improve, a new threat was about to appear. The emergence of genetics led to the triumph of "hard" heredity and the early years of genetics were marked by the concern of western societies to improve the genetic pool of the human species. Whether traits were actually genetically inherited or not was not a major concern. It took sterilization programs, the death or incarceration of many individuals, and World War II to finally realize that eugenics was another case of scientific instrumentation for ideological purposes.
The story is not over. Progress in molecular biology has led to the realization that heredity can be impacted-to some extent-by environmental conditions (i.e., epigenetics), proving that Lamarck was not completely wrong after all. The emergence of ever-improving techniques, such as CRISPR-cas gene editing, has given us the ability to directly modify genomes, including our own. This opens the unexplored possibility that we will soon be able to control and rewrite our own heredity. There is no doubt that the ghost of eugenics will reappear; the real question is, when?
In sum, Heredity: A Very Short Introduction is a captivating digest that is accessible to both scientist and nonscientist readerships. Despite its briefness imposed by the A Very Short Introduction series, the book covers a rich content and is very pleasant to read. By skillfully integrating science, history, and societal challenges, the author has undoubtedly found a successful recipe.
